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ABSTRACT 

Available bandwidth utilization during transfer of large files over a TCP/IP network is 
improved by load balancing data streams at the initiation of a large data transfer and dynamically 
controlling the number of data streams utilized as conditions within the in&astructure 
enviroimi e nt change . Softwar e code running in both th e cli e nt and tho sorvor optimizoo the 
number of data streams utiliz e d for e ach data trongfer. A determination is quickly made of the 
optimum number of data streams for a particular data file transfer in the early stage of 
transmission. During the first few s e conds of the transfer^ an An initial number of data streams, 
which is one unless otherwise specified or determined, is used to transmit one or more file 
segments, each on a different data stream, immediately followed by a second initial number of 
data streams, which is at least two greater than the initial number of data streams, is used to 
transmit another portion of the large data file. Duiiog each transmission, individual and 
aggregate transmission bandwidths are determined. Th e transfer proc ee ds with the - s e cond 
number of data streams if its aggregate transmission bandwidth is substantially groator than that 
of the initial number of data gtroamo. Thcscooftor, during continuous transfer of the largo data 
fil e , a weighted av e rage of aggr e gate tronsmiosion bandwidth is poriodically det e rmin e d and 
compored-feg - the active set of data streoms. - Responsive to a determination that the latest 
aggregate transmission bandwidth is significantly different firom the previous aggregate 
transmission bandwidth, the number of data streams is modified oa oonditions in tiie 
inficastructure diotato. 
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